The Principles of Advanced Discrete Simulation (PADS) special issue is based on the selected papers from the 2015 ACM SIGSIM-PADS Conference, which is the flagship conference of the ACM's Special Interest Group on Simulation and Modeling (SIGSIM). Building on the 29 years of history and the reputation for high-quality papers, the 2015 ACM SIGSIM-PADS Conference was held at the University of Westminster in London on June 15-17, 2015. The guest editors of this special issue served as the conference General Chair (Simon Taylor) and the Co-Program Chairs (Navonil Mustafee and Young-Jun Son) and were responsible for the proceedings of the conference.
The following three special issue articles are on optimistic PDES. The article by Pellegrini and Quaqlia [2017] is on improving the performance of PDES platforms that rely on the Time Warp synchronization protocol. Towards this, they implement a fine-grain time-sharing Time Warp architecture, which makes systematic use of event preemption in order to dynamically reassign CPU time to higher-priority events/tasks. The authors use the PHOLD benchmark and real-world models for experimental evaluation; the results show that their proposed approach leads to the reduction of the incidence of causality errors, especially when running simulations with higher degrees of parallelism. The article by Davide et al. [2017] presents a new approach to the rollback operation that is critical to the Time Wrap synchronization protocol. While previous works have mostly focused on checkpointing or reverse computing-based solutions, the authors of this article make a novel contribution by proposing an entirely different technique that relies on the runtime generation of undo code blocks. Further, the new technique can be combined with the classical checkpointing technique. The final article on the theme of optimistic PDES is by Gonsiorowski et al. [2017] . The focus of their work is on the simulation of gate-level circuit models that are automatically generated using an existing PDES framework and a parser system that relies on standardized gate libraries. The automatically generated model is tested by evaluating the performance of a simulation of a full-scale processor model consisting of nearly 6 million Logical Processes (LPs). The authors conclude that the automatically generated model is a more accurate model of the actual hardware.
The next article is the extended version of the original 2015 ACM SIGSIM-PADS paper [Liu et al. 2015 ] that won the Best Paper Award at the conference. In this article, Liu et al. [2017] present a parallel simulation toolkit called FatTreeSim for M&S of fattree network topologies. Based on two existing PDES, FatTreeSim supports the design and evaluation of the next-generation large-scale data center and high-performance computing environments. It also aids in the design and performance optimization of the applications running on these systems.
The following two papers are on agent-based simulation. The article by Xu et al. [2017] is on large-scale agent-based simulation of traffic networks. They present a novel heuristics-based approach to relax the synchronization of parallel agent-based road simulations. The contribution to literature are the heuristics that improve the efficiency of synchronization by relaxing it without affecting simulation results statistically. The final article of the special issue is on cloning strategies for agent-based simulation. Li et al. [2017] present the top-down and the bottom-up cloning strategies, conduct experiments, and analyze the effectiveness of the two strategies.
Preparations for the special issue began soon after the 3rd ACM SIGSIM-PADS Conference, and it has taken almost 2 years for the articles to be ready for publication. A rigorous peer-review process has ensured that the selected papers represent not only the cutting edge of research in the PADS community, but also that they provide future research direction and will, in time, contribute toward shaping the intellectual foundations of our discipline. The realization of the special issue was made possible through the contributions of numerous reviewers, and we would like to thank them all! We are grateful for their time in preparing detailed referee reports and working to the timelines of the special issue.
